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ABSTRACT

Aims: Herbal medicines are widely used because of its health benefits and minimum side effects.
There are many underutilized medicinal herbs in Sri Lanka which are not subjected to any scientific
study to prove their health benefits. The present study attempted to identify the health benefits and
possibility to develop herbal teas from selected herbs; Solanum trilobatum, Ocimum tenuiflorum,
Cardiospermum halicacabum, Acalypha indica and Plectranthus amboinicus.

Study Design: Complete Randomized Design was employed.

Place and Duration of Study: The study was carried out in Agricultural Chemistry Laboratory of
Uva Wellassa University, Badulla, Sri Lanka From November 2018 to March 2019.

Methodology: Leaf samples of these herbs were oven dried for 12 hours at 50°C. Infusions were
prepared by boiling varying amounts of leaf samples from 1g to 5g in 100 ml of distilled water and
tested for antioxidant activity with DPPH (1, 1-diphenyl-2-picrylhydrazyl) assay and a-amylase
inhibition activity using Dinitrosalicylic acid method. Sensory evaluation was conducted for the same
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infusions with 1ISO-3103 specifications to select the best amounts of samples for consumption. The
selected amounts were subjected to chemical analysis.

Results: The best antioxidant activity and a-amylase inhibition activity were observed in
C.halicacabum with 7.71 mg mI"" and 45.51 mg mI™" ICs, values respectively. Results confirmed that
all leaf infusions contain Anthocyanin (4.20-0.11mg dm'3), Polyphenols (120.49-32.93 mg dm'3) and

Free Sugar (262.95-24.67mg dm™).

Conclusion: Selected herbs show positive responses towards selected biochemical properties and
there is a very good potential to develop herbal teas with interesting health benefits with high
customer attraction. C. halicacabum shows the best potential among selected herbs. However, it is
suggested to carry out further studies to confirm these results and find out any adverse effects of

overconsumption.

Keywords: a-Amylase inhibition; anti-oxidant; free sugar; phytochemicals; siddha medicine.

1. INTRODUCTION

Various types of medicinal plants are used in
herbalism or herbal medicine. Herbs refer to

different morphological plant parts including
flowers, leaves, buds, stems, branches,
rhizomes, seeds, fruits or roots [1]. The

prehistoric ancient time people used fresh and
dried herbs for the preparation of refreshing
drinks and medicinal herbal infusions [2].
Although they depend on different theoretical,
cultural, and religious principles in all models of
traditional medicine such as Ayurveda, Siddha,
Chinese, Unani, Tibetan, Amazonian, and
African integrate phototherapy into their doctrine
[3].

Naturally available plant-based products are
used for chronic health problems such as high
blood pressure and cholesterol [4]. It is known,
that herbal tea reduces the adverse risk of non-
communicable diseases, for example type-2
diabetes, cancer, brain dysfunction and auto
immune diseases [5]. Furthermore, in contrast to
chemical medicines, herbal treatments show
minimal side effects to human health [6].
Therefore, herbal drugs constitute a major part in
traditional medicine [7].

Herbs have a broad range of bioactive
compounds (Predominant bio active components
of herb extract and beverages) such as phenolic
acids, polyphenols flavonoids, tannins,
terpenoids and vitamins [5]. The herbal tea is
prepared by pouring hot or boiling water on to the
herbs. Due to the compound precipitation or
micelles formation with gradual cooling of the
solution, teas reduce the antioxidant capacity
and polyphenol content of the extracts [8]. Herbs
infusions prepared from most valuable parts of
herbs, are among the major contributors of
phenolic in our diet [9].
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Sri Lanka has a long history of indigenous
medicine which is dependent on medicinal
Ayurvedic plants. Among the indigenous flora,
over 30% are known to be having medicinal
value [1]. Accordingly, this study has identified
Cardiospermum halicacabum (Balloon vine),
Acalypha indica (Indian copper leaf), Ocimum
tenuiflorum (Tulsi or holy basil), Solanum
trilobatum (Climbing brinjal) and Plectranthus
ambonicus (Country borage) as underutilized
medicinal herbs in Sri Lanka.

Although there are many natural herbal remedies
with health benefits, they are not much popular
among younger generations due to several
reasons such as difficulties in finding them,
preparations, and most of benefits are not
scientifically proven. The major objective of this
study was to identify the chemical properties
such as total polyphenol content, anthocyanin
content, free sugar content, antioxidant activity
and the a-amylase inhibition in the selected
medicinal herbal plants and to develop new
herbal tea by catering the customer requirements
and it is believed that the final product will be
having minimal side effect, highly affordable and
environment friendly.

2. METHODOLOGY
2.1 Sample Collection and Preparation

Leaf samples of herbs; C. halicacabum (Balloon
vine), A. indica (Indian copper leaf),
O. tenuiflorum (Tulsi or holy basil), S. trilobatum
(Climbing brinjal) and P. ambonicus (Country
borage) were collected randomly from Uva
region in Sri Lanka. Collected wild grown
samples were transported to the laboratory within
1 hour and washed thoroughly. Herbarium
specimens were prepared by dipping in 70%
methanol and drying. They were identified with
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the help of reference specimens, herbarium of
Royal Botanical Garden, Peradeniya, Sri Lanka.
Samples were oven dried separately under
50 °C for 12 hours to remove moisture.
Afterwards, each sample was powdered
separately by mortar and pestle and sieved by1
mm mesh. Each powdered plant samples were
weighed in to 5 samples (1 g-5 g) and boiled with
100 ml of boiling water (100°C ) for 5 min.
Infusions were filtered and residues were
discarded.

2.2 Determination of DPPH Radical

Scavenging Activity

Each solution (0.75 ml) was mixed with 0.3 ml of
a 0.3 mmol dm™ methanolic DPPH solution and
kept in the dark at room temperature for 30
minutes. The absorbance was measured at 518
nm against a reaction blank. Antioxidant activity
was calculated as ascorbic acid equivalents for
each concentration and IC,s, ICsy and ICssvalues
were calculated for each extract. [10].

AbSpegative control—APSsample

Percent inhibition =
100

Anegative control

2.3 a-Amylase Inhibition Assay

Dinitrosalicylic acid (DNSA) color reagent was
prepared and a-Amylase (Type VI-B, porcine
pancreas, 23 U /mg of protein) was prepared
using phosphate buffer (pH 6.9). Absorbance
was measured at 540 nm and percent inhibition
was plotted against concentration to calculate
|Cg5, |C50 and |C75 [11]

Percent inhibition of a-amylase activity
Abs i —Abs
negative control sample x 100.

Anegative control

24 Sensory Evaluation of Herbal

Infusions

Sensory evaluation was conducted using 7.0-
point Hedonic Scale based on 1S0-3103
specifications with slight modifications. Selected
sample weights were put into the cups and 180
ml boiling water (100°C) was added. Then, cups
were  covered using lid immediately.
Subsequently, they were kept for 5 minutes and
filtered using 1 mm filter. Finally, Sensory
evaluation was done with the target group of 30
tasters considering colour, aroma, odour/smell,
taste, appearance and overall acceptability of
herbal infusions. Sample analysis was done
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using Microsoft Excel 2013 and Minitab 16
Statistical package.

2.5 Analysis of Other Chemical

Properties

Total polyphenol content, anthocyanin content
and free sugar contents of the samples selected
from the sensory evaluation were tested. Infusion
for each plant was prepared by boiling selected
sample weights from sensory evaluation in 180
mL boiling water (100°C) for 5 minutes.

2.5.1 Determination of total

content

polyphenol

Total polyphenol content was determined by the
Folin-Ciocalteu reagent method (ISO 14502-1:
2005) [12]. Absorbance of the samples were
measured at 765 nm against distilled water as
the blank. The total polyphenol content was
determined as gallic acid equivalents (GAE).

2.5.2 Determination of anthocyanin content

The total anthocyanin content was determined by
modified pH differential method [13] with slight
modifications. The absorbance was measured at
510 and 700 nm against distilled water.
Anthocyanin content was calculated ascyanidin-
3-glucoside  equivalents, using following
equations.

Monomeric anthocyanin pigment (mg/L) = (4 X
MW x DF x 1000)/¢

Where;[ = (As10 — 47 0dpr1 — (As10 — A7 00pH 45 »
€ = 26,900, DF=10].

2.5.3 Determination of free sugar content

Free sugar content was determined by
Dinitrosalicylic Acid Method [14] with slight
modifications. Absorbance was measured at 540
nm and free sugar content was calculated as
glucose equivalents.

3. RESULTS AND DISCUSSION
DPPH Radical

3.1 Determination  of
Scavenging Activity

Table 1 shows the ICs, value for DPPH radical
scavenging activity of selected medicinal plants
and it can be confirmed that C. halicacabum,
A. indica and S. frilobatum have high radical
scavenging capacity compared to the standard.
Among them, the highest radical scavenging
activity presents in C. halicacabum while
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minimum has been noticed in O. tenuiflorum. If
proper level of Antioxidant presents in particular
herb, then it prevents human health from
oxidative stress because this compound
minimizes the oxidation [15].

The findings of this study supported the earliest
findings reported by Kumaran and Joel
Karunakaran in 2006 [16]. In their study, it has
been found that the C. halicacabum in
Methanolic extract has shown the significant
result of Antioxidant Activity. However, they have
tested in various in vitro methods in addition to
DPPH, such as [-Carotene Linoleate Model
System, Superoxide, Nitric oxide Radical
Scavenging, and Reducing Power. Therefore, it
can be concluded that there is the significant
percentage of inhibiton DPPH Radical
Scavenging Activity present in C. halicacabum
herb.

Further, results of this study revealed that the
herb of A. indica also having Antioxidant Activity
in considerable amount since the 1Csq value was
10 mg ml”'. Hence, above findings was aligning
with previous findings with significant amount of
Antioxidant Activity in different solvent like
Hexane, Ethyl acetate, Acetone, Methanol and
Water. Further, those studies investigated the
herb by using different method namely Folin-
Ciocalteu Assay (FC assay), DPPH Radical
Scavenging Assay and a modified version of the
Ferric Reducing Antioxidant Power Assay [17].
But, present study used leaves infusion only
because in water the chemical Phenolic
compound are highly present than the other
solvent and results.

The findings assisted to the existing findings on
Antioxidant Activity done by Fabiola and
Sumathy in 2017 [18]. Present study has shown
that the percentage of inhibition exists in
between the range of 14.85%-59.9%. S.
trilobatum herb at it also proved that there is the
range of Antioxidant Activity presented above
herb. Fig. 1 shows a graphical comparison of
DPPH radical scavenging activities of selected
herbs with standard.

3.2 Determination of a-Amylase Inhibition
Activity

Table 2 shows the ICs, value for a-Amylase
Inhibition Activity of selected medicinal plants
and they are in the range of 4.2 mg ml" to 45.5
mg ml” while standard drug Acarbose ICs value
is 0.28 mg ml™". The maximum value of ICso was
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recorded in C. halicacabum while minimum value
of ICsg has been obtained in A. indica.

Comparing the current study’s results with
previous findings, one of the previous study
shown that the Methanolic extract of
C. halicacabum herb has the significant
Antihyperglyceamic Activity at the dose of 200
mg/kg by decreasing the Plasma Glucose and
increasing the Insulin and Hemoglobin level in
blood [19]. Further, the in vitro a-Amylase
Inhibition  Activity of various extracts of
C. halicacabum efficiently inhibits both a-
Amylase and a-Glucosidase enzymes invitro in a
dose dependent manner. In particular, Aqueous,
Methanol and Heptane leaves and stem extracts
of C.  halicacabum represent maximum
Antidiabetic Activity. [19]. Therefore, findings of
this study verify and support those previous
finding as C. Halicacabum has higher ICs, value
of 45.5mgml™.

Moreover, the next herb which is A. indica shown
the Antidiabetic properties of a-Amylase Enzyme
Inhibition Assay in different solvent like Hexane,
Ethyl Acetate, Acetone, Methanol and Water.
Among those five solvents, there were a strong
significant amount of inhibition in all solvent. The
highest amount of a-Amylase Inhibition Activity
was displayed by the Hexane Soxhlet and Ethyl
Acetate Macerated Extracts while significant
amount was identified in Water also. [17].
Therefore, it can be concluded that the findings
of this study regarding the a-Amylase Inhibition
Activity is aligned with the previous findings.

The next herbal plant taken for this study was S.
trilobatum. One of the existing studies depicted
that in the leaf extract of S. frilobatum (aqueous),
percentage of inhibition Antidiabetic activity was
exist from 24 % to 57% in different concentration
[18].

Further, the other two herbs used in this study
were O. tenuiflorum, P. amboinicus and the IC 5
value of both herbs were 7.3 mg mlI" and 6.11
mg ml” respectively and which shows that both
herbs are having a-Amylase Inhibition Activity.
However, it was rare to find the previous
evidence to prove these results. Fig. 2 shows a
graphical comparison of a-Amylase Inhibition
Activity of selected herbs with standard.

3.3 Sensory Evaluation of Herbal Tea
Preparations

The purpose of sensory evaluation of the present
study is to select the desirable weight of each
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herb per 100 ml for consumption according to the
organoleptic properties such as taste, aroma,
colour and odour of herbal infusions.
Accordingly, following hypothesis was derived to
prove the differences among the selected five
herbs.

HO: There are no any significant differences
among the samples

There are the significant differences among
the samples

H1:

The tested sensory parameters of current study
include colour, aroma, odour/smell, taste,
appearance and overall acceptability. sensory

ranking tests were performed by using 7.0 point
Hedonic Scale to evaluate perceptible
differences in the parameters of the samples.
Accordingly, significant differences (a-.05)
among the samples were found in terms of
colour, aroma, odour/smell, taste, appearance
and overall acceptability because p value is less
than the significant level (p<.05).

3.5 g/100 ml infusion of C. halicacabum was
identified as the best sample based on the colour
(P=.000), aroma (P=.000), odour/smell (P=.000),
taste (P=.000), appearance (P=.000) and overall
acceptability (P=.000).

Table 1. IC50 values for DPPH radical scavenging activity of selected herbs

Herb/ Standard ICso value (mg ml™)
C. halicacabum 7.71+£0.58

A. indica 10.04+1.34

O. teniflorum 63.05+5.81

S. trilobatum 22.72+3.47

P. amboinicus 447317 .11
Ascorbic Acid (Standard) 42.59+2.45

IC 50 Value (mg/ml) for DPPH Radical Scavenging Activity

80

70

63(05

60

50

40

30

IC 50 Value (mg/ml)

20
10.04

A. indica

10 7.71
.
C.

halicacabum

44(73

72

O. teniflorum S. trilobatum P. amboinicus Ascorbic Acid

(Standard)

Herb /Standard

Fig. 1. IC50 values for DPPH radical scavenging activity of selected herbs
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Table 2. IC5, value for a-amylase inhibition activity of selected herbs

Herb/ Standard ICs value (mg ml™)
C. halicacabum 45.5116.31

A. indica 4.24+0.61

O. teniflorum 7.3520.34

S. trilobatum 5.2310.44

P. amboinicus 6.11+1.20
Acarbose (Standard) 42.59+5.18

IC50 value for Alpha Amylase Inhibition Activity (mg/ml)

60

n
o

45(51

N
o

IC 50 Value (mg/ml)
N w
o o

10 7.35

4.24
0 =]

C. A. indica
halicacabum

42{59

5.23 6.11

O. teniflorum S. trilobatum

Acarbose

ambomlcus (Standard)

Herb/ Standard

Fig. 2. ICs5, value for a-amylase inhibition activity of selected herbs

Table 3. Summary of chemical analysis of selected herbs

Herb weight used (g per

Chemical Analysis (ppm)

100 ml) Total Total Total Free Sugar
Polyphenol Anthocyanin
C. halicacabum 3.5 115.24+2 .46 0.63+0.41 706.45+39.06
A. indica 3.0 193.14+1.02 0.33+0.24 788.86+34.76
O. teniflorum 2.0 236.65+0.38 8.41+0.79 57.23+0.04
S. trilobatum 1.0 120.49+2.07 3.06+0.27 24.67+0.58
P. amboinicus 3.0 127.46+1.91 0.51+0.12 97.85+0.95
3 g/100 ml infusion of A. indica was identified as  ((P=.007), taste  ((P=.000), appearance

the best sample based on the colour, aroma,
odour/smell, taste, appearance, and overall
acceptability as p value of all said parameters
were P=.000.

2 g/100 ml infusion of O. tenuiflorum was
identified as the best sample based on the colour
((P=..000), aroma ((P=.036), odour/smell

((P=.001), and overall acceptability ((P=.000).

1 g/ 100 ml infusion of S. trilobatum was
identified as the ideal sample based on the
above parameters i.e. colour (P=.000), aroma
(P=.000), odour/smell (P=.000), taste (P=..000),
appearance (P=.000), overall acceptability
(P=.000).
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3 g/ 100 ml infusion of P. amboinicus was
identified as the best sample based on the colour
(P=.000), aroma (P=.001), odour/smell (P=.000),
taste (P=.000), appearance (P=.000) and overall
acceptability (P=.000).

3.4 Chemical Analysis of Herbal Tea
Preparations

Herbal teas contain soluble Polyphenols which
impart astringent effects  thought to  have
medicinal properties. [20]. Furthermore, plant
Phenolic compounds have the ability to act as
Antioxidants, structural Polymers (Lignin),
attractants (Flavonoids and Carotenoids), UV
screens  (Flavonoids), signal compounds
(Salicylic Acid and Flavonoids) and defense
response chemicals (Tannins and Phytoalexins)
[21]. It is known that the Phenolic compounds are
vital in defence responses, including Anti-aging,
Anti-inflammatory, Anti-oxidant, Anti-diabetic and
Anti-proliferative Activities. Thus, it is advisable
and beneficial to eat herbal foods which have a
high Antioxidant compound content and will cut
down the incidence of certain Chronic diseases,
such as Diabetes, Cancers and Cardiovascular
diseases, through the management of oxidative
stress [21].

Anthocyanidins and Anthocyanins are also used
as natural dyes because they are colored
pigments and having potential to use as
pharmaceutical ingredients that give numerous
beneficial health effects including Anti-diabetic,
Anti-cancer, Anti-inflammatory, Anti-microbial,
and Anti-obesity effects, as well as prevention of
Cardiovascular diseases. [22].

Table 3 shows the total Polyphenol content, total
anthocyanin content and total free sugar content
in herbal preparations of each medicinal plant
selected by consumers. Among the studied
chemicals, polyphenols including anthocyanins
have a direct relationship with antioxidant and
enzyme inhibition properties, but the presence of
high levels of free sugars might reduce their
beneficial properties. Among them,
C. halicacabum and A. indica preparations show
high free sugar content compared to other herbs,
which may not be advisable for consumers with a
risk of type Il diabetes. O. teniflorum preparation
has best chemical properties for a herbal tea
among these five herbs.

4. CONCLUSIONS

Selected herbs show positive responses towards
selected biochemical properties and there is a

17

very good potential to develop herbal teas with
interesting health benefits with high customer
attraction. However, it is suggested to carry out
further studies to confirm these results and
find out any adverse effects of
overconsumption.
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